Energy dispersive X-ray spectroscopic data
. Scanning electron micrographs and corresponding energy-dispersive X-ray maps of MoSe 2 in the bulk state (top), after treatment with methyl lithium (centre) or butyl lithium (bottom), with subsequent exfoliation in water. Scale bars represent 10 µm. 
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3. High resolution and wide-scan X-ray photoelectron spectra Figure S2 . High resolution X-ray photoelectron spectra of Se 3d and S 2p regions of metal dichalcogenides in their bulk state (top), after treatment with methyl lithium (centre) or butyl lithium (bottom), with subsequent exfoliation in water. All spectra are calibrated to the C 1s peak at 284.5 eV. Figure S3 . Wide-scan X-ray photoelectron spectra of metal dichalcogenides in their bulk state (top), after treatment with methyl lithium (centre) or n-butyl lithium (bottom), with subsequent exfoliation in water. The survey spectra were calibrated to the adventitious C 1s peak at 284.5 eV. Figure S4 . Cyclic voltammograms illustrating inherent electrochemistry of transition metal dichalcogenides in their bulk states (a-c), and as exfoliated in methyl lithium (d-f) and butyl lithium (g-i).
Voltammetry of transition metal dichalcogenides illustrating inherent electrochemical behaviours
All scans start at 0.0 V vs. Ag/AgCl, and arrows indicate the starting scan direction. First scans are labelled red, followed by second scans in blue and third scans in grey. Conditions: supporting electrolyte of 50 mM PBS at pH 7.2; scan rate: 100 mV s -1
. Corresponding voltammograms with starting anodic scans are available in the main text. 
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5. X-ray photoelectron spectra of BuLi-treated transition metal dichalcogenides after electrochemical pre-treatments Figure S7 . High resolution X-ray photoelectron spectra of Mo 3d and W 4f regions of BuLi exfoliated metal dichalcogenides after electrochemical pretreatment. Potentials are applied for 300 s based on the oxidation or reduction peak potentials from prior cyclic voltammetry runs. Conditions: supporting electrolyte of 50 mM PBS at pH 7.2. Deconvoluted peaks correspond to the metallic 1T phase (red), semiconducting 2H phase (blue), or the oxidised M 6+ state (green). All spectra have intensities plotted with the same scale to illustrate dissolution of material wherever it occurs. Figure S8 . High resolution X-ray photoelectron spectra of the chalcogen Se 3d and S 2p peaks for BuLiexfoliated transition metal dichalcogenides after electrochemical pre-treatments, illustrating the shift in binding energy only for MoSe 2 after electrochemical oxidation. All spectra have intensities plotted with the same scale to illustrate dissolution of material wherever it occurs and are calibrated to the C 1s peak at 284.5 eV. Figure S9 . Cyclic voltammograms of molybdenum (IV) and (VI) oxides. All scans start at 0.0 V vs. Ag/AgCl, and arrows indicate the initial scan directions. First scans are labelled red, followed by second scans in blue and third scans in grey. Conditions: supporting electrolyte of 50 mM PBS at pH 7.2; scan rate: 100 mV s -1 . Figure S10 . Cyclic voltammograms of tungsten (IV) and (VI) oxides. Insignificant peaks were observed using a standard dispersion concentration of 1 mg/mL, while peak heights significantly increased with an increased mass loading. All scans start at 0.0 V vs. Ag/AgCl, and arrows indicate the initial scan directions. First scans are labelled red, followed by second scans in blue and third scans in grey. Conditions: supporting electrolyte of 50 mM PBS at pH 7.2; scan rate: 100 mV s -1 . Figure S18. Total charges passed within the reduction peaks observed from initial cathodic scans of the transition metal dichalcogenides in PBS, as compared to the peaks observed during HER measurements. Charges passed during inherent reductions are calculated from the voltammograms from Figure S16 , and Figure 6 in the main text for HER.
